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DETAILED ACTION 
Remarks 

1 . Applicant's amendment to claim 16 has overcome the previous objection. 
Applicant's arguments regarding the Morita, Studer et al. and Chang references are 
deemed persuasive. The rejections under 35 U.S.C. 103(a) regarding those references 
have been withdrawn. 

Claim Objections 

2. Claim 15 is objected to because of the following informalities: although the claim 
is marked as "Original", there is a typo in the claim that is not in the original. In line 3, 
palladium is spelled as "palladium". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action- 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1, 2, 3, 4, 6, 7, 9, 10, 11, 13, 15 and 16 are rejected under 35 
U.S.C. 102(b) as being anticipated by Lindmayer (U.S. 4,124,455). 

Lindmayer discloses a method of making solar cells with multiple-metal contacts. 

Regarding claim 1, Lindmayer discloses a solar cell comprising an active 
semiconductor structure, a back electrical contact and a front electrical contact (column 
1 , paragraph 3). Lindmayer further discloses the front contact has multiple layers 
comprising a titanium layer contacting the solar cell, a layer overlying the titanium layer 
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of titanium group metal mixed with platinum group metal, a third layer of platinum group 
metal, and a silver layer overlying the platinum group metal layer (column 3, paragraph 
1). As the present specification states that platinum and palladium are barrier*layer 
metals and silver is a joining layer metal, the third and fourth layers of Lindmayer are 
deemed a barrier layer and a joining layer. Further, the metals contained in the second 
layer will diffuse into neighboring layers and thus it is the position of the examiner that 
this layer can be considered a diffusion layer. 

Regarding claims 2, 3 and 4, Lindmayer discloses the use of current collecting 
busbars or other suitable means for directing electrons away from the cell (column 1 , 
paragraph 3). A front electrical lead attached to the busbar or an attachment pad is 
necessary to extract any electricity from the cell and thus^would inherently be present. 

Regarding claims 6 and 7, Lindmayer teaches the use of platinum or palladium 
as the barrier layer (column 2, paragraph 1) and silver or copper as the joining layer 
(column 4, paragraph 2). 

Regarding claim 9, Lindmayer discloses the solar cell is a silicon solar cell 
(column 3, paragraph 2). 

Regarding claims 10 and 1 1 , Lindmayer discloses method of making a solar cell 
comprising an active semiconductor structure, a back electrical contact and a front 
electrical contact (column 1 , paragraph 3). Lindmayer further discloses the front contact 
has multiple layers, sequentially deposited (column 3, paragraph 2), comprising a 
titanium layer contacting the solar cell, a layer overlying the titanium layer of titanium 
group metal mixed with platinum group metal, a third layer of platinum group metal, and 
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a silver layer overlying the platinum group metal layer (column 3, paragraph 1). As the 
present specification states that platinum and palladium are barrier-layer metals and 
silver is a joining layer metal, the third and fourth layers of Lindmayer are deemed a 
barrier layer and a joining layer. Further, the metals contained in the second layer will 
diffuse into neighboring layers and thus it is the position of the examiner that this layer 
can be considered a diffusion layer. 

Regarding claim 13, Lindmayer discloses the use of current collecting busbars or 
other suitable means for directing electrons away from the cell (column 1, paragraph 3). 
A front electrical lead attached to the busbar or an attachment pad is necessary to 
extract any electricity from the cell and thus would inherently be present. 

Regarding claim 15, Lindmayer teaches the use of platinum or palladium as the 
barrier layer (column 2, paragraph 1). 

Regarding claim 16, Lindmayer discloses the solar cell is a silicon solar cell 
(column 3, paragraph 2). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 8, 14, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lindmayer (U.S. 4,124,455). 
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Lindmayer discloses a method of making solar cells with multiple-metal contacts. 
Lindmayer discloses a solar cell and method of making a solar cell, comprising an 
active semiconductor structure, a back electrical contact and a front electrical contact 
(column 1 , paragraph 3). Lindmayer further discloses the front contact has multiple 
layers comprising a titanium layer contacting the solar cell, a layer overlying the titanium 
layer of titanium group metal mixed with platinum group metal, a third layer of platinum 
group metal, and a silver layer overlying the platinum group metal layer (column 3, 
paragraph 1). As the present specification states that platinum and palladium are 
barrier-layer metals and silver is a joining layer metal, the third and fourth layers of 
Lindmayer are deemed a barrier layer and a joining layer. Further, the metals contained 
in the second layer will diffuse into neighboring layers and thus it is the position of the 
examiner that this layer can be considered a diffusion layer. Lindmayer discloses the 
thickness of the titanium layer is 500 angstroms, the diffusion layer is 700 angstroms, 
the barrier layer is 500 angstroms and the joining layer is 60,000 angstroms (column 3, 
paragraph 2 and column 4, paragraph 1). 

The difference between Lindmayer and the claims is the requirement of a thinner 
titanium and diffusion layer. 

The choice of a specific layer thickness is dependent on the specific application 
and absent any unexpected results, it would be obvious to choose layer thicknesses 
within the ranges of the present claims for the electrode of Lindmayer. Thinner layers 
utilize less material and thus can improve the cost of the device. 
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7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lindmayer as applied to claims 1,2,3,4,6,7,9,10.11.13,15 and 1 6 above, and 
further in view of Yin et al. (U.S. 5,103,268). 

The disclosure of Lindmayer is as stated above for claims 1, 2, 3, 4, 6, 7, 9, 10, 
11, 13, 15and 16. 

The difference between Lindmayer and claim 5 is the requirement of the diffusion 
layer to be made of gold. 

Yin teaches an interfacial electrode layer for semiconductor devices shown in 
figures 2A, 2B and 2C. The interfacial electrode comprises layers of metals including 
an ultrathin layer of titanium attached to the semiconductor, with a thicker layer of a 
fixable metal such as gold overlying the thin layer of titanium. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize a gold layer over the titanium layer as in Yin with the multi- 
layer electrode of Lindmayer because the combination of the layers produces high 
resistance regions adjacent any pinhole-type defects of the active semiconductor layer 
and form reliable electrical contacts (Yin column 3, paragraph 3). Because Yin and 
Lindmayer are concerned with multi-layer electrodes on semiconductors, one would 
have a reasonable expectation of success from the combination. Thus the combination 
meets the claim. 

8. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lindmayer as applied to claims 1, 2, 3, 4, 6, 7, 9, 10, 11, 13, 15 and 16 above, and 
further in view of Morita et al. (U.S. 4,468,853). 
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The disclosure of Lindmayer is as stated above for claims 1, 2, 3, 4, 6, 7, 9, 10, 
11, 13, 15and 16. 

The difference between Lindmayer and claim 12 is the requirement of sequential 
vacuunh deposition of all the metal layers of the electrode. 

Morita teaches a solar cell manufacturing method. Merita teaches a front 
electrical contact of multiple layers including titanium, a barrier layer of palladium, and a 
joining layer of silver (figure 4 and column 4, first paragraph). Morita teaches sequential 
vacuum deposition of the layers (column 4, paragraph 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the sequential vacuum deposition of all the layers of the 
electrode as in Morita within the method of Lindmayer because the sequential vacuum 
deposition produces a solar cell that can be made at low cost because of simpler 
manufacturing apparatus and reduced labor time (Morita column 4, paragraph 2). 
Because Morita and Lindmayer are concerned with solar cells, one would have a 
reasonable expectation of success from the combination. Thus the combination meets 
the claim. 

9. Claims 17 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lindmayer (U.S. 4,124,455) in view of Yin et al. (U.S. 5,103,268) and Morita et al. 
(U.S. 4,468,853). 

Lindmayer discloses a method of making solar cells with multiple-metal contacts. 
The solar cell comprises an active semiconductor structure, a back electrical contact 
and a front electrical contact (column 1, paragraph 3). Lindmayer further discloses the 
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front contact has multiple layers comprising a titanium layer contacting the solar cell, a 
layer overlying the titanium layer of titanium group metal mixed with platinum group 
metal, a third layer of platinum, and a silver layer overlying the platinum layer (column 3, 
paragraph 1). Lindmayer discloses the thickness of the titanium layer is 500 angstroms, 
the diffusion layer is 700 angstroms, the platinum layer is 500 angstroms and the silver 
layer is 60,000 angstroms (column 3, paragraph 2 and column 4, paragraph 1). 
Lindmayer discloses the use of current collecting busbars or other suitable means for 
directing electrons away from the cell (column 1 , paragraph 3). A front electrical lead 
attached to the busbar or an attachment pad is necessary to extract any electricity from 
the cell and thus would inherently be present. 

The differences between Lindmayer and the claims are the requirement of a gold 
layer between the titanium and platinum layers, sequentially vacuum depositing the 
layers and the thickness of the titanium layer. 

Yin teaches an interfacial electrode layer for semiconductor devices shown in 
figures 2A, 2B and 2C. The interfacial electrode comprises layers of metals including 
an ultrathin layer of titanium attached to the semiconductor, with a thicker layer of a 
fixable metal such as gold overlying the thin layer of titanium. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize a gold layer over the titanium layer as in Yin with the multi- 
layer electrode of Lindmayer because the combination of the layers produces high 
resistance regions adjacent any pinhole-type defects of the active semiconductor layer 
and form reliable electrical contacts (Yin column 3, paragraph 3). Because Yin and 
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Lindmayer are concerned with multi-layer electrodes on semiconductors, one would 
have a reasonable expectation of success from the combination. 

Morita teaches a solar cell manufacturing method. Morita teaches a front 
electrical contact of multiple layers including titanium, a barrier layer of palladium, and a 
joining layer of silver (figure 4 and column 4, first paragraph). Morita teaches sequential 
vacuum deposition of the layers (column 4, paragraph 1). 

It would have been further obvious to one having ordinary skill in the art at the 
time the invention was made to utilize the sequential vacuum deposition of all the layers 
of the electrode as in Morita within the method of Lindmayer in view of Yin because the 
sequential vacuum deposition produces a solar cell that can be made at low cost 
because of simpler manufacturing apparatus and reduced labor time (Morita column 4, 
paragraph 2). Because Morita, Yin and Lindmayer are concerned with semiconductor 
devices, one would have a reasonable expectation of success from the combination. 
Thus the combination meets claim 17. 

Regarding claim 20, the choice of a specific layer thickness is dependent on the 
specific application and absent any unexpected results, it would be obvious to choose 
layer thicknesses within the range of claim 20 for the electrode of Lindmayer in view of 
Yin and Morita. Thinner layers utilize less material and thus can improve the cost of the 
device. 

Response to Arguments 

10. Applicant's arguments with respect to claims 1-17 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Pick whose telephone number is (571) 272- 
6393. The examiner can normally be reached on Monday thru Priday 7 AM to 4 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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